Oxidative stress response and nitrogen utilization are strongly variable in Saccharomyces cerevisiae wine strains with different fermentation performances.
We used RNA-sequencing (RNA-seq) to analyze the expression profile of four vineyard strains of Saccharomyces cerevisiae having different fermentation performances. The expression profiles obtained in two steps of the fermentation process were compared with those obtained for the industrial wine strain EC1118 and for the laboratory strain S288c. The two strains with low fermentation efficiency, namely, S288c and the vineyard strain R103, exhibited markedly different expression profiles when compared to the other four strains. We also found that the vineyard strains P283 and P301 are characterized by a high expression of the transcription factor Met32p in the first step of the fermentation. Met32p, in coordination with the Hap4p transcription factor, determined the over-expression of the genes involved in the respiration processes, in the response to oxidative stress and in the sulfur amino acids biosynthesis. These combined actions are likely to increase the level of antioxidants whose protective effect could contribute to improve the fermentation process. Gene expression and phenotypic data revealed that the vineyard strain P301 has low nitrogen utilization in comparison to the other wine strains, combined with high fermentation efficiency. Analysis of the genes involved in fermentation stress response revealed a lower expression in strains characterized by low fermentation efficiency, particularly in the first fermentation phase. These findings evidenced the high variability of transcriptional profiles among different wine yeast strains and clarify their connection with complex phenotypic traits, such as the fermentation efficiency and the nitrogen sources utilization.